PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 1 -026734 

(43)Date of publication of application : 29.01.1999 



(51)Int.CI. 




H01L 27/12 
G02F 1/136 
H01L 29/786 
H01L 21/336 




(21 application number: 


09-193081 


(71)Applicant 


SEIKO EPSON CORP 


(22)Date of filing : 


03.07.1997 


(72)Inventor : 


INOUE SATOSHI 








SHIMODA TATSUYA 



(54) TRANSFER METHOD OF THIN FILM DEVICE, THIN FILM DEVICE, THIN FILM 
INTEGRATED CIRCUIT DEVICE, ACTIVE MATRIX SUBSTRATE AND LIQUID CRYSTAL 
DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable independently 
and freely selecting a substrate used at the time of 
manufacturing a thin film device and a substrate used at 
the time of practically using a product and prevent 
deterioration of characteristics of the thin film device. 
SOLUTION: An isolation layer 1 20 is arranged on a 
substrate 100, and a thin film device 140 like a TFT is 
formed on the substrate 100. For example, a laser light 
10 is cast from the substrate 100 side, so that peeling is 
generated on the isolation layer. The thin film device 140 
is bonded to a transferring member 180 via an adhesive 
layer 160, and the substrate 100 is isolated. Thereby the 
desired thin film device 140 can be transferred on any 
kind of substrate 100. Beam scanning is performed with 
the laser light 10. An N-th beam irradiation region 20 (N) 
is scanned with a beam so as not to mutually overlap 
with other irradiation region, e.g. and (N+1)th beam 
irradiation region 20(N+1). 
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[0 0 9 4] K<b^^>tUTtt, TiO, TizOa, 
T i OuWiitfStU f#>8ft*«tLTll «A 
BaTi0 4 , BaTi0 3 > Ba2Ti 9 O20, Ba 
TisOn. CaTi0 3 > SrTiOs, PbTiOs, 
MgTiOs, ZrTi0 2 , SnTiO^, AhTiO 
5, FeTi OsJWgtf&n*. 
[0 0 9 5] Sft^^Aiim ZrQ 2 ^ 
50 tfen, yJ^>i^«tltlt WittBaZrO 
3 > ZrSiCU, PbZrOa, MgZrOa, K 2 Zr 

[0 0 9 6] C. PZT\ PLZT, PLLZT, PB 

flSS^fWfiilTH -CH- -CO- (^rh 
» , -CONH- > -NH- (-f^K) , 

40 -COO- (X7fJV) , — N = N— (7^) , -CH 
= N- (f>7) (^©BSItlCckOCnC)^^ 

[0 0 9 7] C©*3ft*«WS»?*TO©**«ifcl/T 

*U75F. *'JxXfJk 
50 5 1 JI//^^UU-h (PMMA) , tfV7*-l'>D-))s 
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7 7-f h' (P P S) , #'J X-5 L JU7.;U*:> (P E 
S) , X#*v»JJS«#&tf 6*1-5. 
[0 0 9 8] F. 
4SiLTB, mXM. A 1, Li, T i, Mn, I 
n, Sn, Y, La, Ce, Nd, Pr, Gd, Smt 
tz\tZtlt><Do*><D'J>te< ifc 1 6 

[0 0 9 9] Sfc. 3M1 2 0©J»£«. MSB ft* 
MHi 2 0©iSf&, JMU& »j**S*o»*#KJ: 
D***3i«, a*», 1 nm~2 0 (imggt»4®iS i0 
S?£L<, 5 nm~2 (imi«T»5®*«J:t)!f $1 
<, 5nm~ljumggTJ6SO^S6t:Sfit/K ^ 
1112 OOli^St^t. JftK©i$-tta<»& 

tc aicMJii 2 o^f^s-r^isir, -tcttatfcWfM 

ifi&frZ. &*s. ^»I12 0OKJ|H T**«»ti% 
[0 10 0] »il 1 2 0C9M*SH H CEt^n 39 
CVD (MOCVD, ffiJECVD, ECR- 

cvD^^ty) . in*, &?mmm (mbj . x/iy* 

h (LB) Xt*>3— K n-JV 

hi*. »*$>xy htt««mt»f6n. cn?.o5t.(D2 

[0 10 1] fclAtf, Mil 2 0fflW7 ; 6JP7 7 
Xv»Jn> (a-S i) ©«•&£«* CVD, ftlC&JE 

[0 10 2] Sfc, Mil 2 0*VOV-yjMSKJ:« 
•b7$7 7XTMt5i^> *«K»^*WrlllJ* 

[0 10 3] [I8 2]*fc, HaKiSTiSK, MB 
1 2 0±(C, (ISBlTWXjf) 1 4 0*M 

40 

[0 10 4] u©SIf;HXll4 0©KS» (0 2 

c*t>T i ^$ii£sTH^*£n3gs#) ©jfc*c»rH 

^fXll4 0H 0JA«, Si0 2 l (<f>|R!J|) 1 4 2 

J&$n. ^CTFTIi #U->U:3>JIICnS!3F*M&S 
»Al/T»**nftV-X, HH>I146i, ft 

*)im U4t. y- hjfe&Bi U8L y- h«® i 

50t. IRifilS 154t, ixaj^S-a^A^ 
e.*5fll 5 2££JMrT&. 50 



#B§¥1 1 - 2 6 7 3 4 

[0 10 5] **JS©»ttTtt. MBl 2 OtC&LT 
»ttSft£«f>raJi£ ITS i OiHrffflLTViS^, 
S i sN^i'ffl^Oftffl^ilSfffit^^tfctt 
-So S i Oil (4^1)1) ©j?*tt, ^©JgfiKSW-^^ 

tt, 1 0nu~5MmSgTJb5O^SK, 4 Onm~ 

1 /img£T&-5©a<J;9#*l/V>. «f>IB]JB«, S*© 
B«n?»j«£*i. 0»Atf. tfifI14 0*«l»tfc 

ens. 

[0 10 6] ftiS, S^Ciotll S i 0 2 |R^© + 
IMe*Jftttr. MSI 2 0±fcES*»WB (*M 

[0 10 7] Kte^g 1 4 0 (iSRxVVfXjf) tt, El 

2 CDSil;S$n?.J;5ftTFT^fflilT/H X&-& 

[0 10 8] IlfA-fXtLTIl TFT©fliltr. #J 
*-©ffi©iilR¥SJI#5 ; /WX, (01 : IT 

o, *y-mo£5ts.mmw,w.) , x-i-y^y*^ * 

[0 10 9] i©4 5a»Kf/HXH ^©^TjS 

£*l-5. Ifcibt, n©«-&. ffl5zBLfc«t'5tc. S« 
1 OOtUll ^©ya-feXfiafcB^^m^tt© 
i«Ufc©;^i&g<t&£. 

[oiio] [xg3]^tc; lastc^-r.t'Sic, skx 

;HXI14 0^ MI16 0^lTfi¥ftl8 0 

(«*) r*. 

[oiii] mmm 1 6 o £^rr3&*»j©#jg&w 

^^^5fe©t?fe«fc^o :©i5S:»fI16 0 

[0112] flraESfcSttttfli&Ji^stt-a. 
1 8ot^gtt. s^-r&o 

[0 113] ^»^^®^©*-&. ftjgiitt©Sffi 



(9) 

15 

1 0 0 1 8 0©— Jj<Dir\.mfr*> 

<Ao 

[0 114] &*5, HStSft?), 8 0«£» 

S) 1 4 0 5ftf LTfe±K &*5. 0y*.«fe^#18 

o s#*«»»*ffi**-rs»^#ctt, »mm 1 6 o© 

[0115] *£^# 180t l/TB, #C(SSSn*Vi 

*». s* («») . i*te»9i»*j&»#tf&n*. 

^©^•5^S««TOT$.^Tfe, ^f&ST&oTfci: 
l». «E^#1 8 Ott, ffiGSKl 0 OiCit^ H 

/WXI) 14 0S:MU feig^JI 0*815* 

A'-fXl) 1 4 0 £>|g^#:l 8 0 izHB9?&1t*b, fe^ 

(iirA-fXi) 1 4 0 ©^©SK©S^#<S»3«c a> 

[0 116] Lfc^oT, «e?I14 0(DM©^(D 

T, #^XHg^,& (Tg) £fc«$Wb*#Tmax.^T© 
*>©&JBU-5 01 *H »E?*18 0tt, 

(Tg) SfcB«ft,WSL<B8 0 0 
"CfiTF, iO0tb<B5OO'C£lT 1 $&t$fSb< 

a 3 2 cceiTowwTywjarsctJ&tr**. 

[0 117] te^ttl 8 0©IttKl#tttLT 

ib^isffliit mm *#t *%>©#*?* ut» 50 

[0 118] E©J:3fcte^#l 8 0©*W&&»£bT 

t'< #a-&^»Jg^>il«© ({£»;&©) *flBft^5^*r 

[0 1 19] ^j*«fJHtLTtt, JKHTfflttWIB, fBWSMfc 
14M«i©Vi-rnTfcJ;<, MAH #Ux?l/X #a 

-i^Kt*-;P^M^#: (EVA) m<&#V-*V?4 >> 

x;k #Uii:<ftfc*xD5 ; >, *U7?l/X *U75 

K # U - (4-*5 1 Jl/^>y->- 1) . 

V)l>-X<?U>Pim&ft (AS&Jg) , y^v?x>-X 
#U (EVOH) , #'JI 

fl/>fl/7^l/-h (PET) . jJ?U7 p 5 1 V'>5 i U7 
^U- h (PBT) . ^'Jy^PA^t>fl/7^U- 
h (PCT) ^©#'JlXf;k #Ul-f)K #UI 
-5-JU>Th> (PEK) , #'JI-f )1sX.—r)Mrb> 50 



4*^1 1 -2 6 7 3 4 

iff 

(PEEK). ^yi-fW5l«, *'J7ir^— 
(POM) , #'J 7i-l/>**i'H, gtt#i)7iZ 

(«I#UT-) . #'Jf h77Mni^u> > #y 
7yYtKxiJ5*>, *®«17y*5R»IB, *5^>3S, 
rtv-tu? 4>%. tf'jaMfctfxju*. #'j*l^> 
3%, :7>y*trfA^ &iiSffc^Ux^l/>J&#©&a,fi-pr 

Sfii7xhv- x**->i&jim, y^j-)vmm. =l 

->»1B. *U £fc«;i*l*>££<b-f.5# 
tie. ©-5*.© ia*fc«2i«J&l±S:iB.*-&t>1i-T (#JA 
[0 12 0] #5:**f£bTtt. dr-iMtf^x 

•fctj>r'( mx^x&wmtf sn-s. r©3 

•6. ^r-f 9 X.U(fl. ©*>©«, 4r-f «*9XfcJt^T 

[0121] feapte 180t UT^J&SJIiTlltj&Stlfc 
fc©*fflVi-5S-&fCtt, ^©te^-frl 8 0£— #WtC 

*>©«©**fc«M*T*t>T%>*afc«irr*;:£#T 

«*©fiJj£a**gT*£. Ufe^oT, -&j£8Mg©flMl 
[0 12 2] 8 Ofi, mx.it, Wiih-tJl 

(D£o\z, -?-na#ffl3ibfexA*-r7.^«fig-r-5fe© 

©TafeoTfeiv^ 

[0123] $ 6 fc. 18011 ^JR. ±5S.y 

7tc#^©^ST$.oT ; fo«fcUb. 

**«i«s-r«tt*©ffi± (i*«-©®±. i73>«$i 

±. 7 p U>h»«©±^) . S&fcHJt, a, fie 
if5X«©«iB«©*lB±T*-3T*>«kV». 
[0 12 4] [Ii4]*fc. H4fcSTJ:5te» S« 1 
0 0©S®«A^^*S8tt-r*. 

[0125] c©^«, imio osaaufcftc^i 
a i 2 o \zmmztiz>. z.ti\z^K>. ftmm 1 2 okb 

[0 12 6] #BIJgl 2 0©Jil*|«IB*±tJC/*fctt* 
HfiJSt^U-SlSatt, #8IJB1 2 0©«fiK^tr7^ 

i/— >3>MU5^t, ftmm 1 2 ofr-^sn 
*«©«*fl:te«k * *>©■?** ct*«*j6sn*. 

[0 12 7] lit, 77"l^->3>ilt fiiWJtS:© 
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iRLfcHJettfi. (Mil 2 0©MttlEt) 

^©^a^^nT&aiTsirtftirH*, ^c, #m 

1120 ©*lfc*m©£**fc £ffc (IS, 

[0 12 8] ^ISII 2 0&mftMM&±VZ1>\ #® 

©loiLt. iH»an*3t©aa. »jl njs 

[0129] HHifr*3fca: t/Ttt. 5MM 1 2 0 JcBft 
fiJSI *3 «fc tf/ * telWiflUt ftjg H * ■& -5 *> © T & n H 

tTf-lfc, (a*. /3iSL r«) **«*»fsn*. 

■€-©£*»T*k #8§B 1 2 0 ©SMI (7^l/->3» 

[0 13 0] CClz-tH^iS^lz-lfgitL 2? 
Ttt. if. @#l/~tf tf) v 

«E>n*j&*. I*->71 — If, Nd-YAGl/- 
■»f, Arlz-f, COil/-1f, COW—lf, He-N 

e v— *fm*mmzm^*>n. WTfci+->7i/- 

[0 13 1] x*->vu— tf«, Mi6*^TS5x^;i/^ 
-*BU*-r*fc»&. S»Tjgl$raT#l8tfi 1 2 0C77 
->3 >ft£b3 J:-3TBMgrr-5ft 

8 o^asi o omzum±¥i$:te£&£±v-z 

1± Tttto-fe*^ »«4CS*4Ci:ft 30 

[0 13 2] »igl2 0l:7^->3>S4 

U$*Str[^LT, 3fc©«*ft#«iJ&*»4«£. BB*f3 
tt-5 U— If }£©&««, 10 0nm~3 5 0nmlST 

[0133] @7l:, S« 100©, TtW&fiKMfS 
jgiasg©— 0y£j*T. @SSn5<fc5l:> 3 0 0 nm© 

£■5 3 0 0nmH±©SI©3t (0SA«, 
ftfi 3 0 8 nmffiX e - C 1 X+yVl/-f-® $1 40 

srr*. 

[0 13 4] ftffim 1 2 OK, tfJAfcftfTJfctiV 

BUatStt-SU— if^t©»Sf±, 3 5 0*6120 0 

[0 13 5] BHStSnsU— !f«©X*J^-flf 

1 0~5 0 0 0mJ/cm ! lim©WSL<, 
1 0 0~5 0 OmJ/cm ! gSttSffli«iOj?il/ 

sfc, ,i*fi$rBj«. i~iooonsecgstt 50 



#IB¥1 1 -2 6 7 3 4 
5«SK. 10~100nsecggtn©i!iS 

1 2 O«aabfcJMMEicJ:0ttfi9Jll 4 o icsre* 

[0 13 6] fcis. #JttJ| 1 2 0 ta&L'&gHltt&P* 
■K9B 14 0 C*TltT»»f^R«t^©MHt 

ITI1 S3 otc^-r<t5tc, ^StB (b— if 

-K«RB) 1 2 0±{C^>^;1/ (Ta) ^©Mll 2 
4ftJ&E£-r cntiO, 7>8tB 1 2 0 ft 

[0 13 7] 0 3 0©&Jlj8ll 2 4S*SfcV*»£IC# 
KffjI&ftHSS-W&T&oT. fro, S&T^-YJUCil 
JB»ft-^Aa:^*SMfi«9©3tW»*ftfcoir'»T, S3 1 

[0 13 8] 0 3 1M0 3 2«, 7-f>t'-Al 0* 
«M^^*^f*lA«r^-3T^3£$-ti-T. »1112 0©li 
t££®£ftBSirr-S:£ffift^bTV>5. S-HK^T. 
5-f >t*-A 1 Oftb*— A***>bfclIIg:ftN-e&b 

NEB©5-f >tf-Al 0©BH#««2 0 (N) 
£. N+l@B©7'f>'f-Al 0©I»I)i2 0 (N 
+ 1) tai&6ftli«t5l:l/T. ^©tf-AT. + r 
V^ftSnTH*. £©fc©, K0-S-'5RSItS«2 0 

(N) t20 (N+l) £©IWfctt, &|eI©!iR*ttK*J: 

[0 13 9] Z.Z.T\ 7-f >f-Al Oftg&l 0 OK 
«ffct>tf— A*m«tb«!»t*t. flF* 3 0 ©*«««!» 

— ^. ^mmz^^y^-Ki oftm 

[0140] 031. 03 2 , fcL§ 

ElOlf— ABH»««FI±*»&6-a-*t. #RiSl 2 0 
©Bl*J*J:tf/*fctt*ffifc*^T«f«fc£i;£-&*fc 

s«jta±©a«©ie**»i*sti*j:a:fcs:*. d©;& 

&<DX<D—1*ifiMtlXjmmi 2 OS^LTlIf/H 
*ft"&tf&lE9B 14 0 tCAStT^t, ^©^M^A*-T 

[0141] 031, 03 2©^5£T'&, ^©ck^^ii 
S©7ie* s 7>giB 12 0 fC,W$tl^:V^©, IRr/H 

mt#&mma&3 QiznasTzftffim 1 2 0 
^b^Vi^. -^©Sfflroti-A^ltffi^TWiiJ^tcJ; 
0 . KM M 1 2 0 k&tii 1 0 0 t ©«»tt*-H)-t:«» 
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[0 14 2] *L >tf-Al 0(D^m^^ 
tbfck'-AX^t XDffl \Z~D^T, 03 3-03 5£ 

[0143] 03 3 n 03 1 t\tStU0. N\e1B<D7 
<< >tf-A 1 O0HR4ttM2 0 (N) N+llniao 
>t # -A 1 0<DBBIt««2 0 . (N + 1) £j&«S&5 

Z<Dtc*b, »9^'5HB*tS«2 0 (N) £2 0 (N + 
l) ifctt, 2M®i40^M$too 
[0 14 4] £<B«k3fe2«BMt»«4 0**#J*Snfc 
tlsTh. ±3fiUfcilflEflE>3ttlR»fcfiHbT»IBJIl 2 

[0 14 5] ^3 45^3 511 fcf — AX^i* >lC£ 
■pT^^^ 2^©7<>t-Al 0, 1 0(7), ftglc 

[oi46] 3 4 K:sr3tt**»#«rttfcckna, «■ 

#fcT36»*#**£&*:7^y Mf-* l o a**"*- 
^. ^LT, tf-AX + ^fcJzoTBD^i 2:3<D5 
>tf— A10, 10H ^©777'Mi-^lOa 

[0 14 7] -U, 0 3 5KST3teM*#**mK:<ktt 

[0 14 8] fit, e-Ax*t>i:<koTB0^5 
>t-Al 0, 10H &*<£>^-f >fcf— A 
1 0 (B*;*:3teSU£G> 9 0 *£JUbi&* If— AJHtt*3»« 
«l«|±^16 6&^±5l:l/T> k-AX*t>Sft 

[0 14 9] -O^, 2j£RB*f««4 0<Db — *)MD 
tf-AH8*f* (#tt«7?©3l6ai*Xl^|BI©a) tt, 7^ 

ft*. ZtllzXK), 2flEB8»««4 
0 Ti4^<D 2 HKD t*--AfigStT?0»T^(Dm«CO^ffllH 
A*#J«t-rs»'&*«»f3, £<0»^K:t4±^LfcifiK<0lf 
— AJRItitt&S&V*. ft*W4, 1 HI a CD If— 

A»H*tT»(lJI*«fOl«LfctbTt), 2ES<Bfc?-A8R 

/Co 

[0 15 0] 2ftHH»**4 OT©3t»n*ffl«9-r*te 

a a. #iao3KHH*t©**^sftaE (tr— A+'&ojtsi 
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3££<D¥Mtg (5 0%) <0»«Tfc««#pJttT»ft 
tf* tf-AOft&«<0¥«IB (5 0%) £jffi*_£S&D 
£*i < f «k o \Z lT«toK 

[0 15 1] ft*, £X±<DZ£\Z?^ >tf-A 1 OlCfg 

htf-Ai o&2«c!)»ttfl!)br— Afco^ 

TfeHSSTft*. h If— A tt, ±T, £ 

10 ^TftSo 

[0 15 2] ft*, U-1f3tfc«aan*88#t3ttf4, * 

B8»JttOfl8»*rfiitt, #H£JIl 2 OKMUSS&^fttc 
IS 2 0K#LJJrttft*«»L&:*lftT» 

[0 15 3] 0 5i:^^[:, SS 1 0 Ofc* 

SrJDAT, COgffil 0 0*ttMm I 2 O^eittBlS-fr 
*o H5TI4H«Sfta^ £<BI«Bt», SS10 0 

±fc#*»#fl-»?-s - 1 *> ft*o 

^ [0 15 4]*C, B6»:StJ:5i:, S#bxv^» 
11120^ «*MSft8K Xy^>^> 7vls>!f. 

0^\ K¥fti8 0l;K?$nt^tl:SS, 

[0 15 5] &*5, 8tBBLfcS«l 0 0tCfe^gf®<7)- 

1 0 O^S^^XOcta^SSffifeWW, #5>&*WT 
i«$nt^§i^fl:ll *«i 0 on ffSKiJ 

[0 15 6] K±<DJ:3a:*XS*«T, &te¥JI m 
feTrt-l X H) 14 0 CDK^#: 18 0 A.Ofif^Tt 
*o t£ft2£JI (iRf/H^I) 14 0JCPS 

T £S i OzR(Dl»5&^ «<g^« 1 4 0±^<Z>E«MS 

[0 15 7] #«WTtt, tt»K#r?&&tt«E9A (» 

if/Hxi) i 4 o 

*t>^-k:«(B (ear) -r-5ct*tT?*, *oaiisfp^# 

i 4 o <aisv>m«tt*i»jrr* ^ t3&*r#*. 
[0158] m2<Dmffi<DMM) m^±izcuosm 
m<DTFT*Mf&i', cn^^mzu^T^>m^<DM 

[0 15 9] (Igl) H8lC*ti3l^ 
50 («^L«53£»S) 1 0 0±^C, ^@8g <«Atf, LP 
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cvvmz&vMfczntzT^fry 7x->U3>i) ) 

12 0t, *mm (.Mz-li. S i OjBI) 1 4 2 vh, 7 
^7r^->Ua>@ (#JA«LPCVD?£f;:J;9Pfi£ 
StlS) 1 4 3iz*mx.izmmB8LL, gg^x. t^jw 

B8*fU Tn-^Jg-f. ctiCckOx 7W7Xy 
'Jn>|l4 3 IJS^Sft bt# U -> 'J 3 >I t ^5. 

oTSMTT 3 ±I^Ml2 0^f-A 

[0 16 0] (1*12) «HT. m9\Zm?£5iZ. V 
->ytT, 7-f 7>H 1 4 4 a, 144bSMt 

So 

[0 16 1] (113) 0 1 0tr^$tl^«t-5(C, T-f 
7>F144a, 1 4 4 b 5rS5y- bmMm 1 4 8 
a, 148b*, mUtf. CVT>mz&<01&ffctZ>. 

[0 16 2] (Ig4) lcs^nsi^c, d?!J 
->U n >&3<^«;*^;Mg;{>><E>&5"^- h««s l 5 0 
a, 1 5 Ob^Kn. 

[0-16 3] (IS5) 0 1 2 fd^TJC'SC:. tf'J-'fS 

K^s^^vx^g 1 7 o^jgfigL, y-hmms 

7 7^>T, #j*J;£#D> (B) CD-f ^->JlA5:ff 3. 
IftlCioT, p*il 72a, 1 7 2bA^$tl 

[0'164] (Ig6) 0 1 3^^-r«t-5fw, jPIM 
5h*f^e&5V^fI17 4SMU y-ha®i 
5 0 aM^7x^Il 7 4$7X^tLtfflH, -tJW 
77H>T, 0J;U;fU> (P) ©-1*^->aA$rff-5. 
:nia^t, n*I146a, 14 6bM(£gtl 

[0165] (is 7) mi 4\z7ji-f&?iz. mmm 

ill 5 4£jgi£U ^^65iC3>^^ 
^, 152a~152d -^jeTTS. 
[0 16 6] £©£3lCbT15f&£*i;fcCMOS*iiji© 
TFT^ 0 2~0 6£:fett58tg¥» (SItAW^ 
I) 140 tKST5.o ft*. JffUJIfe&lSI 1 5 4_tfC& 

[0 16 7] (118) 0 1 5»t^T«fe'5}C, CMOS 
lifi£©TFT±tC^B£LT©X#*->lsrj!gJIl 6 0 
&WJ$.V. #i\Z. ^©I^yffll§I16 0^lT, 
TFT^gffl: (#J;Ltf. V-y^7XlS) 18 0tC 

1*, fe?ftl8 0iTFTt$if fS. 
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[0168] &43. s*Ji 1 6 o \zmn-mmmmmm 

eS<fe?#l 8 0^£^&£HB#JbT#'J-?-£ 

[0 16 9] (119) El 6tCSf <fc5K. ^TtttS 
SlOOCgBA^, «SJA«. Xe-Cll+Wl/- 
if-^SrSiW-r?). iCD^Wfe. 0 3 1 Xte0 3 3 tC 

rub i 2 o <nmf*iis£zf/titz\tRmz&^TmMz± 

[0 17 0] (18 1 0) HI 7fcjR-r«k-3fc. S*l 

o o*5i*tw*»r. 

[0 17 1] (IilDiftC, »1112 0*I7 

^y-yizzomzTz. ntuctD, Hi8c*t±5 

K. CMOSMCTFm (E^ff 1 8 0K<69Sn 

[0172] (jR 3 ®&jfe®&£) ±jzfi©fg 1 ©*ffi© 

<h. 04;tfc^ 019 (a) 9 &. IlfyW^ 

±.\ZMdLT%Z>£?\Zf3.Z>. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



19. \ WOaAiHSM 



1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] . 
[Claim 1] It is the method of imprinting the aforementioned transferred layer on the aforementioned 
imprint object by which it is characterized by providing the following, the 4th process of the above The 
imprint method of a thin film device that they are characterized by carrying out a beam scan as the beam 
irradiation field of eye N (N is one or more integers) watch come to scan sequentially the beam locally 
irradiated by the aforementioned detached core, and the aforementioned beam irradiates, and other 
irradiation fields do not lap mutually. The 1st process which forms a detached core on a substrate. The 
2nd process which forms the transferred layer containing a thin film device on the aforementioned 
detached core. The 3rd process which joins the transferred layer containing the aforementioned thin film 
device to an imprint object through a glue line. Light is irradiated at the aforementioned detached core, 
and it has the 4th process which produces ablation in the inside of the layer of the aforementioned 
detached core, and/or an interface, and the 5th process which makes the aforementioned substrate secede 
from the aforementioned detached core, and is the aforementioned thin film device on the 
aforementioned substrate. 

[Claim 2] It is the method of imprinting the aforementioned transferred layer on the aforementioned 
imprint object by which it is characterized by providing the following, the 4th process of the above 
Come to scan sequentially the beam locally irradiated by the aforementioned detached core, and the 
aforementioned beam has the flat peak field where optical intensity serves as the maximum in the central 
field The beam irradiation field of eye N (N is one or more integers) watch the aforementioned beam 
irradiates, and other beam irradiation fields are the imprint method of the thin film device characterized 
by carrying out a beam scan so that the aforementioned flat peak fields of the beam of each time may not 
lap. The 1st process which forms a detached core on a substrate. The 2nd process which forms the 
transferred layer containing a thin film device on the aforementioned detached core. The 3rd process 
which joins the transferred layer containing the aforementioned thin film device to an imprint object 
through a glue line. Light is irradiated at the aforementioned detached core, and it has the 4th process 
which produces exfoliation in the inside of the layer of the aforementioned detached core, and/or an 
interface, and the 5th process which makes the aforementioned substrate secede from the 
aforementioned detached core, and is the aforementioned thin film device on the aforementioned 
sub str£itc 

[Claim 3] It is the method of imprinting the aforementioned transferred layer on the aforementioned 
imprint object by which it is characterized by providing the following, the 4th process of the above 
Come to scan sequentially the beam locally irradiated by the aforementioned detached core, and, as for 
the aforementioned beam, optical intensity serves as the maximum in the central field. The beam 
irradiation field of eye N (N is one or more integers) watch the aforementioned beam irradiates, and 
other beam irradiation fields are the imprint method of the thin film device characterized by carrying out 
a beam scan so that the beam irradiation effective fields which become 90% or more of the maximum 
light intensity of the beam of each time may not lap. The 1st process which forms a detached core on a 
substrate. The 2nd process which forms the transferred layer containing a thin film device on the 
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aforementioned detached core. The 3rd process which joins the transferred layer containing the 
aforementioned thin film device to an imprint object through a glue line. Light is irradiated at the 
aforementioned detached core, and it has the 4th process which produces exfoliation in the inside of the 
layer of the aforementioned detached core, and/or an interface, and the 5th process which makes the 
aforementioned substrate secede from the aforementioned detached core, and is the aforementioned thin 
film device on the aforementioned substrate. 

[Claim 4] It is the imprint method of the thin film device which the aforementioned substrate has a 
translucency in a claim 1 or either of 3, and is characterized by the 4th process of the above irradiating 
light through the aforementioned translucency substrate at the aforementioned detached core. 
[Claim 5] The imprint method of the thin film device characterized by having further the process which 
removes the aforementioned detached core adhering to the aforementioned imprint object in a claim 1 or 
either of 4. 

[Claim 6] The imprint method of the thin film device which carries out multiple-times execution of the 
imprint method according to claim 1 to 3, and is characterized by imprinting two or more transferred 
layers on the aforementioned larger imprint object than the aforementioned substrate in a claim 1 or 
either of 4. 

[Claim 7] The imprint method of the thin film device which carries out multiple-times execution of the 
imprint method according to claim 1 to 3, and is characterized by imprinting two or more transferred 
layers from which the level of the design rule of a thin film device differs on the aforementioned imprint 
object in a claim 1 or either of 4. 

[Claim 8] The thin film device which the aforementioned imprint object comes to imprint using the 
imprint method according to claim 1 to 7. 

[Claim 9] It is the thin film device characterized by the aforementioned thin film device being TFT 
(TFT) in a claim 8. 

[Claim 10] Thin film integrated circuit equipment constituted including the thin film device imprinted 
by the aforementioned imprint object using the imprint method according to claim 1 to 7. 
[Claim 11] The active-matrix substrate which is an active-matrix substrate which the pixel section 
consists of including the TFT (TFT) arranged in the shape of a matrix, and the pixel electrode connected 
to the end of the TFT, and was manufactured by imprinting the TFT of the aforementioned pixel section 
using a method according to claim 1 to 6. 

[Claim 12] The active-matrix substrate characterized by providing the following. TFT connected to the 
scanning line arranged in the shape of a matrix, and a signal line (TFT) TFT which is the active-matrix 
substrate which builds in the driver circuit for the pixel section being constituted including the pixel 
electrode connected to the end of the TFT, and supplying a signal to the aforementioned scanning line 
and the aforementioned signal line, and constitutes the TFT of the aforementioned pixel section of the 
1st design rule level formed using the method according to claim 7, and the aforementioned driver 
circuit of the 2nd design rule level. 

[Claim 13] The liquid crystal display manufactured using the active-matrix substrate according to claim 
11 or 12. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the imprint method, the thin 
film device, the thin film integrated circuit equipment, active-matrix substrate, and liquid crystal display 
of a thin film device. 
[0002] 

Background of the Invention] For example, it faces manufacturing the liquid crystal display using TFT 
(TFT), and passes through the process which forms TFT by CVD etc. on a substrate. Since the process 
which'forms TFT on a substrate is accompanied by high temperature processing, a substrate needs to use 
what has the high thing, i.e., the softening temperature, and the high melting point of the quality of the 
material which is excellent in thermal resistance. Therefore, quartz glass is used as a substrate which 
bears the temperature of about 1000 degrees C now, and heat-resisting glass is used as a substrate which 
bears the temperature around 500 degrees C. 

[0003] . t . t „ 

[Problem(s) to be Solved by the Invention] As mentioned above, the substrate in which a thin him 
device is carried must satisfy the conditions for manufacturing those thin film devices. That is, it is 
determined that the substrate to be used will surely fulfill the manufacture conditions of the device 

carried. . . . 

[0004] However, when its attention is paid only to the stage after the substrate in which thin tilm 
devices, such as TFT, were carried is completed, above-mentioned "substrate" is not sometimes 
necessarily desirable. 

[0005] For example, although a quartz substrate, a heat-resisting glass substrate, etc. are used as 

mentioned above when passing through the manufacture process accompanied by high temperature 

processing, these are very expensive, therefore cause elevation of a product price. 

[0006] Moreover, a glass substrate has the property for it to be heavy and to be easy to be divided. 

Although what cannot break easily even if it is cheap as much as possible, it is light and it bears and 

drops also on deformation of some is desirable in the liquid crystal display used for portable electronic 

equipment, such as a palm top computer and a portable telephone, actually, a glass substrate is heavy, 

and is weak to deformation, and it is common that there is fear of destruction by fall. 

[0007] That is, it was very difficult for a slot to be between the desirable properties required of the 

restrictions which come from manufacture conditions, and a product, and to satisfy the conditions and 

property of these both sides to it. 

[0008] Then, this invention person etc. has proposed the technology of exfoliating from the 1st substrate 
and making the 2nd substrate imprinting this thin film device, after forming a thin film device on the 1st 
substrate in the conventional process (Japanese Patent Application No. No. 225643 [ eight to ]). For this 
reason, the detached core is formed between the 1st substrate and the thin film device which is a 
transferred layer. The thin film device which is a transferred layer is made to exfoliate from the 1st 
substrate, and this transferred layer is made to imprint to a 2nd substrate side by irradiating light at this 
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detached core. 

[0009] Here, according to this invention person's further analysis, it became clear that the case where it 
deteriorates as compared with the thin film device formed in the 1st substrate, the property, for example, 
electrical property, of a thin film device imprinted by the 2nd substrate, arises. 
[0010] The light which irradiated the detached core as this property of deteriorating, in the process 
which irradiates light when TFT was formed, for example as a thin film device gave the damage to the 
channel layer, and reduction in the ON state current and increase of the OFF state current were caused, 
and when the worst, it traced destroying TFT. 

[001 1] this invention is made in view of the above-mentioned situation, one of the purpose of the With 
the 1st substrate used at the time of manufacture of a thin film device, for example, the 2nd substrate 
(substrate with the property desirable in view of the use of a product) used at the time of real use of a 
product It is in offering the new technology in which the property of the thin film device which made it 
possible to choose freely independently and was imprinted by the 2nd substrate is not degraded. 
[0012] 

[Means for Solving the Problem] this invention which solves the technical problem mentioned above is 
carrying out the following composition. 

[0013] The 1st process at which invention according to claim 1 forms a detached core on a substrate, 
and the 2nd process which forms the transferred layer containing a thin film device on the 
aforementioned detached core, The 3rd process which joins the transferred layer containing the 
aforementioned thin film device to an imprint object through a glue line, The 4th process which light is 
irradiated [ process ] at the aforementioned detached core and produces ablation in the inside of the layer 
of the aforementioned detached core, and/or an interface, It is the method of imprinting the 
aforementioned transferred layer which has the 5th process which makes the aforementioned substrate 
secede from the aforementioned detached core, and contains the aforementioned thin film device on the 
aforementioned substrate on the aforementioned imprint object, the 4th process of the above As the 
beam irradiation field of eye N (N is one or more integers) watch come to scan sequentially the beam 
locally irradiated by the aforementioned detached core, and the aforementioned beam irradiates, and 
other irradiation fields do not lap mutually, they are characterized by carrying out a beam scan. 
[0014] For example, the detached core which has the property which absorbs light that the reliability in 
device manufacture is high, on substrates, such as a quartz substrate, is prepared, and thin film devices, 
such as TFT, are formed on the substrate. Next, although not limited especially, it joins to the imprint 
object of a request of a thin film device, for example through a glue line, light is irradiated after that at a 
detached core, it produces and cheats out of an ablation phenomenon in the detached core by this, and 
the adhesion between the detached core and aforementioned substrate is reduced. And the force is 
applied to a substrate and the substrate is made to secede from a thin film device. By this, a desired 
reliable device can be imprinted on any imprint objects (formation). 

[0015] Especially, at the 4th process, since [ of a detached core ] light is irradiated mostly on the whole 
surface, the move scan of the beams locally irradiated by the detached core, such as a spot beam and a 
line beam, is carried out intermittently. In addition, this beam scan can be realized by moving relatively 
the substrate and the beam light source itself in which the detached core was formed, or its optical 
system, and optical irradiation may be continued at the time of relative movement, or optical irradiation 
may be suspended at the time of movement. It is made for the beam irradiation fields which adjoin each 
other at the time of this intermittent beam scan not to lap in invention of a claim 1. 
[0016] In the field with which the beam irradiation fields of each time lapped, there is a possibility that 
too much light more than the light made sufficient for producing ablation in the inside of the layer of a 
detached core and/or an interface may be irradiated. A part of too much of this light leaked, incidence 
was carried out to the thin film device through the detached core, and deteriorating made clear in this 
invention persons analysis, the property, for example, electrical property, of the thin film device. 
[0017] In this invention, since such too much light is not irradiated by the detached core, after a thin film 
device is imprinted by the imprint object, the property of original of the thin film device is maintainable. 
In addition, it becomes the low irradiation field where light is irradiated only at the time of relative 
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displacement between the beam irradiation fields of each time, or if optical irradiation is stopped at the 
time of movement, it will serve as a non-irradiating field by which optical irradiation is not carried out at 
all Therefore, although ablation does not arise in the detached core of this low irradiation field or a non- 
irradiating field, the adhesion of a detached core and a substrate can fully be reduced by ablation in the 
beam irradiation field of the both sides. 

[0018] Each invention of claims 2 and 3 defines the beam scan of each time from a different viewpoint 
from invention of a claim 1, in order to prevent or reduce degradation of the property of a thin film 
device. 

[0019] Invention of a claim 2 scans sequentially the beam with which the 4th process of the above is 
locally irradiated by the aforementioned detached core, the aforementioned beam has the flat peak field 
where optical intensity serves as the maximum in the central field, and the beam irradiation field of eye 
N (N is one or more integers) watch at the time of a beam scan and other beam irradiation fields are 
characterized by to be carried out a beam scan so that the aforementioned flat peak fields of the beam of 
each time may not lap. 

[0020] On the other hand, invention of a claim 3 scans sequentially the beam with which the 4th process 
of the above is locally irradiated by the aforementioned detached core. As for the aforementioned beam, 
optical intensity serves as the maximum in the central field, the beam irradiation field of eye N (N is one 
or more integers) watch at the time of a beam scan, and other beam irradiation fields It is characterized 
by carrying out a beam scan so that the beam irradiation effective fields which become 90% or more of 
the maximum light intensity of the beam of each time may not lap. 

[0021] Thus, it differs in a claim 1 by carrying out a beam scan so that the flat peak fields of the beam of 
each time or the beam irradiation effective fields which become 90% or more of the maximum light 
intensity of the beam of each time may not lap, and it is contained when beam irradiation is carried out 
succeeding the same field of a detached core twice. 

[0022] However, the total beam exposure (sum of optical on-the-strength x time) in the same field 
becomes less than the case where the beam irradiation effective field which becomes a flat peak field or 
90% or more of the maximum light intensity is continuously set twice as the same field. Consequently, it 
does not become too much beam irradiation which the detached core of the field may exfoliate for the 
first time, and was mentioned above in this case by the two beam irradiation. Or light by which will 
originate in the 2nd beam irradiation even if a detached core exfoliates in the 1st beam irradiation, and 
incidence is carried out to a thin film device can be lessened, and degradation of the electrical property 
of a thin film device can be prevented or reduced. 

[0023] In addition, in invention of claims 1-3, the 3rd process which joins a thin film device (transferred 
layer containing a thin film device) to an imprint object through a glue line, and the 5th process which 
makes a substrate secede from a thin film device may not ask the sequence, but the point is sufficient as 
any. However, when a problem is in handling of the thin film device (transferred layer containing a thin 
film device) after making it secede from a substrate, it is desirable to carry out first the 3rd process 
which joins a thin film device to an imprint object, and to carry out the 5th process made to secede from 
a substrate after that. 

[0024] Moreover, it faces carrying out each invention of claims 1-3, and it is desirable like invention of 
a claim 4 to perform optical irradiation to a detached core through a translucency substrate using a 
translucency substrate. 

[0025] Moreover, if the matter (for example, thermosetting resin) with planation is used as a glue line 
used for junction on the imprint object of a thin film device, though some level differences have arisen 
on the front face of the transferred layer containing a thin film device, flattening of the level difference 
is carried out, and it can ignore, and it becomes joinable to an imprint object good therefore always, and 
is convenient. 

[0026] this invention according to claim 5 is characterized by having further the process which removes 
the aforementioned detached core adhering to the aforementioned imprint object in a claim 1 or either of 
4. 

[0027] An unnecessary detached core is removed completely. 
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[0028] Here, if reference is made about the good better quality of the material of an imprint object, a 
property, etc., as for the aforementioned imprint object, it is desirable first that it is a transparent 
substrate. 

[0029] As this transparent substrate, a substrate for example, with a cheap soda-glass substrate etc., the 
transparent plastic film which has flexibility can be mentioned. A transparent substrate, then the imprint 
object with which this was imprinted when the thin film device was TFT, for example can be used as a 
substrate for liquid crystal panels. 

[0030] Moreover, when the maximum temperature in the case of formation of a transferred layer is set to 
Tmax, as for the aforementioned imprint object, it is desirable that a glass transition point (Tg) or 
softening temperature consists of material below Above Tmax. 

[0031] The maximum temperature at the time of device manufacture cannot be borne, but it is because 
the cheap glass substrate which has not been used can be used freely conventionally. 
[0032] According to this invention, a glass transition point (Tg) or softening temperature may be below 
the maximum temperature of the formation process of the aforementioned thin film device, because the 
aforementioned imprint object is because an imprint object is not exposed to the maximum temperature 
at the time of formation of a thin film device. 

[0033] The aforementioned imprint object can consist of synthetic resin or glass material. 
[0034] For example, if a thin film device is imprinted to the synthetic-resin board which has pliability 
(flexibility), such as plastic film, in a rigid high glass substrate, an outstanding property which is not 
acquired is realizable. If this invention is applied to a liquid crystal display, a pliant and light and display 
unit strong also against fall will be realized. 

[0035] Moreover, for example, a substrate with a cheap soda-glass substrate etc. can also be used as an 
imprint object. A soda-glass substrate is a low price and is an advantageous substrate economically. The 
soda-glass substrate had the problem that an alkali component was eluted with heat treatment at the time 
of TFT manufacture, and application to an active-matrix type liquid crystal display was difficult 
conventionally. However, in order to imprint the already completed thin film device according to this 
invention, the problem accompanying above-mentioned heat treatment is solved. Therefore, in the field 
of an active-matrix type liquid crystal display, it becomes usable [ a substrate with the conventional 
problems, such as a soda-glass substrate ]. 

[0036] Next, if reference is made about the quality of the material of the substrate in which a detached 
core and a transferred layer are formed, a property, etc., as for the aforementioned substrate, it is 
desirable to have thermal resistance. 

[0037] It is because desired high temperature processing becomes possible at the time of manufacture of 
a thin film device and a thin film device with it can be manufactured. [ it is reliable and highly efficient ] 

[0038] Moreover, as for the aforementioned substrate, it is desirable to penetrate 310nm light 10% or 
more. At this time, the light containing the wavelength of 310nm is irradiated at the 4th process of the 
above. 

[0039] The light energy made sufficient for producing ablation in a detached core is efficiently 
performed through a translucency substrate. 

[0040] Next, when the desirable quality of the material of a detached core, a property, etc. are explained, 
as for the aforementioned detached core, it is desirable to consist of amorphous silicons. 
[0041] An amorphous silicon absorbs light, and the manufacture is also easy the amorphous silicon, and 
its practicality is high. 

[0042] Furthermore, as for the aforementioned amorphous silicon, it is desirable to contain hydrogen (H) 
more than 2 atom %. 

[0043] When the amorphous silicon containing hydrogen is used, hydrogen is emitted with irradiation of 
light and there is an operation which produces internal pressure in a detached core and stimulates the 
exfoliation in a detached core by this. 

[0044] Or the aforementioned amorphous silicon can contain hydrogen (H) more than 10 atom %. 
[0045] When the content of hydrogen increases, the operation to which the exfoliation in a detached 
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core is urged becomes more remarkable. 

[0046] A silicon nitride can be mentioned as other quality of the materials of a detached core. 
[0047] A hydrogen content alloy can be mentioned as the quality of the material of further others of a 
detached core. 

[0048] If a hydrogen content alloy is used as a detached core, hydrogen will be emitted with irradiation 
of light and the exfoliation in a detached core will be promoted by this. 

[0049] A nitrogen content metal alloy can be mentioned as the quality of the material of further others of 
a detached core. 

[0050] If a nitrogen content alloy is used as a detached core, nitrogen will be emitted with irradiation of 
light and the exfoliation in a detached core will be promoted by this. 
[0051] Also let this detached core be a multilayer. 
[0052] It shows clearly not to be limited to a monolayer. 

[0053] This multilayer can consist of an amorphous silicon film and a metal membrane formed on it. 
[0054] As the quality of the material of further others of a detached core, even if there are few ceramics, 
metals, and organic polymeric materials, it can constitute from a kind. 

[0055] A thing actually usable as a detached core is illustrated collectively. As a metal, a hydrogen 
content alloy and a nitrogen content alloy are also usable, for example. In this case, the exfoliation in a 
detached core is promoted by discharge of the hydrogen gas and the nitrogen gas accompanying 
irradiation of light like the case of an amorphous silicon. 

[0056] Next, when the light used at the 4th process is explained, it is desirable to use a laser beam. 
[0057] A laser beam is a coherent light and suitable for producing exfoliation in a detached core. 
[0058] This laser beam can set the wavelength to lOOnm - 350nm. 

[0059] By using the laser beam of a light energy by short wavelength, exfoliation in a detached core can 
be performed effectively. 

[0060] As laser which fulfills above-mentioned conditions, there is an excimer laser, for example. An 
excimer laser is gas laser in which the laser beam output of the high energy of a short wavelength 
ultraviolet region is possible, and can output the laser beam of four kinds of typical wavelength by using 
what combined rare gas (Ar, Kr, Xe) and halogen gas (F2, HC1) as a laser medium (XeF=351nm, 
XeCl=308nm, KrF=248nm, ArF=193nm). 

[0061] By irradiation of excimer laser light, it can produce and cheat out of the operation of direct 
cutting of molecular binding, evaporation of gas, etc. without a thermal effect in the detached core 
prepared on the substrate. 

[0062] As wavelength of a laser beam, 350nm - 1200nm is also employable. 

[0063] When making phase changes, such as a gas evolution, evaporation, and sublimation, start and 
giving a separation property, the laser beam whose wavelength is 350nm - about 1200nm is [ in / a 
detached core ] also usable. 

[0064] Next, if a thin film device is explained, let the aforementioned thin film device be TFT (TFT). 

[0065] Highly efficient TFT can be freely imprinted on a desired imprint object (formation). Therefore, 

it also becomes possible to carry various electronic circuitries on the imprint object. 

[0066] In a claim 1 or either of 4, invention according to claim 6 carries out multiple-times execution of 

the imprint method according to claim 1 to 3, and is characterized by imprinting two or more transferred 

layers on the aforementioned larger imprint object than the aforementioned substrate. 

[0067] The large-scale circuit board which carried the reliable thin film device can be created by 

repeating and using a reliable substrate or carrying out multiple-times execution of the imprint of a thin 

film pattern using two or more substrates. 

[0068] In a claim 1 or either of 4, invention according to claim 7 carries out multiple-times execution of 
the imprint method according to claim 1 to 3, and is characterized by imprinting two or more transferred 
layers from which the level of the design rule of a thin film device differs on the aforementioned imprint 
object. 

[0069] When it carries two or more circuits (functional block etc. is included) where kinds differ on one 
substrate, according to the property required of each circuit, the element used for every circuit may 
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differ from the size (what is called design rule, i.e., a design rule) of wiring. Also in this case, if the 
imprint is performed for every circuit using the imprint method of this invention, two or more circuits 
where design rule level differs are realizable on one substrate. 

[0070] Invention according to claim 8 is a thin film device which the aforementioned imprint object 
comes to imprint using the imprint method according to claim 1 to 7. 

[0071] Using the imprint technology (imprint technology of a diaphragm structure) of the thin film 
device of this invention, it is the thin film device formed on arbitrary substrates, and can prevent or 
reduce that the property of the thin film device deteriorates by improvement of the optical irradiation 
process for exfoliating a detached core. 

[0072] The light to which invention according to claim 10 irradiated the channel layer of the TFT by 
improvement of the optical irradiation process for the aforementioned thin film device being TFT (TFT), 
and exfoliating a detached core in a claim 9 gives a damage, and reduction in the ON state current and 
increase of the OFF state current are caused, and when the worst, it can prevent destroying TFT. 
[0073] Invention according to claim 10 is thin film integrated circuit equipment constituted including 
the thin film device imprinted by the aforementioned imprint object using the imprint method according 
to claim 1 to 7. 

[0074] For example, it is also possible to carry the single chip microcomputer constituted by using TFT 
(TFT) on the synthetic-resin substrate. 

[0075] Invention according to claim 1 1 is an active-matrix substrate which the pixel section consists of 
including the TFT (TFT) arranged in the shape of a matrix, and the pixel electrode connected to the end 
of the TFT, and is the active-matrix substrate manufactured by imprinting the TFT of the 
aforementioned pixel section using a method according to claim 1 to 6. 

[0076] It is the active-matrix substrate which comes to form the pixel section on a desired substrate 
using the imprint technology (imprint technology of a diaphragm structure) of the thin film device of 
this invention. Since the restrictions which come from manufacture conditions are eliminated and a 
substrate can be chosen freely, it is also possible to realize the new active-matrix substrate which is not 
in the former. 

[0077] The TFT connected to the scanning line by which invention according to claim 12 has been 
arranged in the shape of a matrix, and a signal line (TFT), The pixel section is constituted including the 
pixel electrode connected to the end of the TFT. And it is the active-matrix substrate which builds in the 
driver circuit for supplying a signal to the aforementioned scanning line and the aforementioned signal 
line. It is an active-matrix substrate possessing the TFT which constitutes the TFT of the aforementioned 
pixel section of the 1st design rule level formed using the method according to claim 6, and the 
aforementioned driver circuit of the 2nd design rule level. 

[0078] On an active-matrix substrate, not only the pixel section but a driver circuit is carried, and, 
moreover, it is the active-matrix substrate from which the design rule level of a driver circuit and the 
design rule level of the pixel section differ. For example, if the thin film pattern of a driver circuit is 
formed using the manufacturing installation of Silicon TFT, it is possible to raise a degree of integration. 

[0079] Invention according to claim 13 is the liquid crystal display manufactured using the active-matrix 
substrate according to claim 1 1 or 12. 

[0080] For example, the liquid crystal display with the property at which it turns flexibly using the 

plastic plate is also realizable. 

[0081] 

[Embodiments of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0082] (Gestalt of the 1st operation) Drawin g 1 - drawing 6 are drawings for explaining the gestalt (the 
imprint method of a thin film device) of operation of the 1st of this invention. 

[0083] As shown in [process 1] drawing 1 , a detached core (optical-absorption layer) 120 is formed on 
a substrate 100. 

[0084] Hereafter, a substrate 100 and a detached core 120 are explained. 
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[0085] ** What has the translucency which light may penetrate is used for the explanation substrate 100 
about a substrate 100. 

[0086] In this case, as for the permeability of light, it is desirable that it is 10% or more, and it is more 
desirable that it is 50% or more. When this permeability is too low, attenuation (loss) of light becomes 
large and needs the big quantity of light by exfoliating a detached core 120. 

[0087] Moreover, as for a substrate 100, it is desirable to consist of reliable material, and it is desirable 
to consist of material which was excellent in thermal resistance especially. It is because the width of face 
of a setup of membrane formation conditions, such as the temperature condition, will spread also in that 
case on the occasion of formation of the transferred layer 140 grade to a substrate 100 top if the 
substrate 100 is excellent in thermal resistance, although the reason has what process temperature 
becomes high in case the transferred layer 140 and interlayer 142 who mention later are formed (for 
example, about 350-1000 degrees C) depending on the kind and formation method. 
[0088] Therefore, a substrate 100 has a desirable consisting-of [ the strain point ]-material more than 
Tmax thing, when the maximum temperature in the case of formation of the transferred layer 140 is set 
to Tmax. Specifically, a thing 350 degrees C or more has a desirable strain point, and the component of 
a substrate 100 has a more desirable thing 500 degrees C or more. As such a thing, the heat resisting 
glass of quartz glass, Corning 7059, and NEC glass OA-2 grade is mentioned, for example. 
[0089] Moreover, although especially the thickness of a substrate 100 is not limited, usually, it is 
desirable that it is about 0.1 -5.0mm, and it is more desirable that it is about 0.5- 1.5mm. If the thickness 
of a substrate 100 is too thin, a strong fall will be caused, and if too thick, the permeability of a substrate 
100 will become easy to produce attenuation of light in a low case. In addition, when the permeability of 
the light of a substrate 100 is high, the thickness may exceed the aforementioned upper limit. In 
addition, as for the thickness of a substrate 100, it is desirable that it is uniform so that light can be 
irradiated uniformly. 

[0090] ** As for the explanation detached core 120 of a detached core 120, what the light irradiated is 
absorbed, it has a property which produces ablation (henceforth "ablation in a layer", and "interfacial 
peeling") in the inside of the layer and/or an interface, and it arises preferably that the bonding strength 
between the atoms of the matter which constitutes a detached core 120, or between molecules disappears 
or decreases by irradiation of light, i.e., ablation, and results in the ablation in a layer and/or interfacial 
peeling is good. 

[0091] Furthermore, a gas may be emitted by irradiation of light from a detached core 120, and the 
separation effect may be discovered. That is, a detached core 120 absorbs light, it becomes a gas to the 
case where the component contained in the detached core 120 serves as a gas, and it is emitted for a 
moment, the steam is emitted, and it may contribute to separation. As composition of such a detached 
core 120, what is indicated by the following A-E is mentioned, for example. 
[0092] A. Amorphous silicon (a-Si) 

Hydrogen (H) may contain in this amorphous silicon. In this case, as for the content of H, it is desirable 
that it is a grade more than 2 atom %, and it is more desirable that it is a 2 - 20 atom % grade. Thus, if 
specified quantity content of the hydrogen (H) is carried out, hydrogen will be emitted by irradiation of 
light, internal pressure will occur in a detached core 120, and it will become the force in which it 
exfoliates an up-and-down thin film. The content of the hydrogen in an amorphous silicon (H) can be 
adjusted by setting up suitably conditions, such as membrane formation conditions, for example, the gas 
composition in CVD, gas pressure, gas atmosphere, a quantity of gas flow, temperature, substrate 
temperature, and injection power. 

[0093] B. As various oxide ceramics, such as silicon oxide or a silicic-acid compound, titanium oxide or 
a titanic-acid compound, a zirconium oxide or a zirconic acid compound, a lanthanum trioxide, or a 
lanthanum oxidization compound, ****** (ferroelectric), or semiconductor silicon oxide, SiO, Si02, 
and Si 302 are mentioned, and K2Si03, Li2Si03, CaSi03 and ZrSi04, and Na2Si03 are mentioned as 
a silicic-acid compound, for example. 

[0094] TiO, Ti203, and Ti02 mention as titanium oxide - having - as a titanic-acid compound - 
BaTi04, BaTi03, Ba2Ti 9O20, BaTi 5011, and CaTi03, SrTi03, PbTi03, MgTi03, ZrTi02, SnTi04 
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and aluminum2 — Ti05 and FeTi03 are mentioned 

[0095] As a zirconium oxide, Zr02 is mentioned and BaZr03, ZrSi04, PbZr03, MgZr03, and K2Zr03 
are mentioned as a zirconic acid compound, for example. 

[0096] C. Ceramics or dielectrics (ferroelectric), such as PZT, PLZT, PLLZT, and PBZT 

D. As nitride ceramic E. organic polymeric-materials organic polymeric materials, such as a silicon 

nitride, nitriding aluminum, and a titanium nitride - CH-, -CO- (Ketone), -CONH- (Amide), -NH- 

(Imide), - What thing may be used, as long as it has many these combination especially, what has 

combination (these combination is cut by irradiation of light) of COO- (ester), -N=N- (azo), -CH=N- 

(CIF), etc., and. Moreover, organic polymeric materials may have an aromatic hydrocarbon (1, two or 

more benzene rings, or condensed ring of those) in a constructive mood. 

[0097] As an example of such organic polymeric materials, polyethylene, a polyolefine like 

polypropylene, a polyimide, a polyamide, polyester, a polymethylmethacrylate (PMMA), polyphenylene 

sulfide (PPS), polyether sulphone (PES), an epoxy resin, etc. are raised. 

[0098] F. As a metal metal, the alloy containing at least one of aluminum, Li, Ti, Mn, In, Sn, Y, La, Ce, 
Nd, Pr, Gd, Sm, or sorts of these is mentioned, for example. 

[0099] Moreover, although the thickness of a detached core 120 changes with terms and conditions, 
such as composition of the ablation purpose or a detached core 120, lamination, and the formation 
method, usually, it is desirable that it is lnm - about 20 micrometers, it is more desirable that it is 5nm - 
about 2 micrometers, and it is still more desirable [ thickness ] that it is 5nm - about 1 micrometer. 
While enlarging power (quantity of light) of light in order to secure the good detachability of a detached 
core 120, if the homogeneity of membrane formation is spoiled, nonuniformity may arise in ablation, 
when the thickness of a detached core 120 is too small, and thickness is too thick, in case a detached 
core 120 is removed behind, the work takes time. In addition, as for the thickness of a detached core 
120, it is desirable that it is uniform as much as possible. 

[0100] Especially the formation method of a detached core 120 is not limited, but is suitably chosen 
according to terms and conditions, such as film composition and thickness. For example, it CVD(s) 
(MOCVD and low voltage - CVD and efficient consumer response-CVD are included). Vacuum 
evaporationo, molecular-beam vacuum evaporationo (MB), sputtering, ion plating, The various gaseous- 
phase forming-membranes methods, such as PVD, electroplating, immersing plating (dipping), Various 
plating, such as electroless deposition, the Langmuir pro jet (LB) method, The applying methods, such 
as a spin coat, a spray coat, and a roll coat, various print processes, a replica method, the ink-jet method, 
a powder jet process, etc. are mentioned, and it can also form or more [ of these ] combining two. 
[0101] For example, when composition of a detached core 120 is an amorphous silicon (a-Si), it is 
desirable to form membranes by CVD especially low voltage CVD, or plasma CVD. 
[0102] Moreover, when a detached core 120 is constituted from ceramics by the sol-gel method, or when 
it constitutes from organic polymeric materials, it is desirable the applying method and to form 
membranes with a spin coat especially. 

[0103] As shown in [a process 2], next drawing 2 , the transferred layer (thin film device layer) 140 is 
formed on a detached core 120. 

[0104] The expanded sectional view of K portion (portion shown by surrounding with 1 dotted- line 
chain line in drawing 2 ) of this thin film device layer 140 is shown in the right-hand side of drawing 2 . 
As for the thin film device layer 140, it is constituted including TFT (TFT) formed on Si02 film 
(interlayer) 142, and this TFT possesses the source and the drain layer 146 which introduced n type 
impurity into the polysilicon contest layer, and were formed, the channel layer 144, the gate insulator 
layer 148, the gate electrode 150, the layer insulation film 154, and the electrode 152 that consists of 
aluminum so that it may be illustrated. 

[0105] Although Si02 film is used as an interlayer prepared in contact with a detached core 120 with the 
gestalt of this operation, the insulator layer of others, such as Si3N4, can also be used. Although the 
thickness of Si02 film (interlayer) is suitably determined according to the formation purpose or the grade 
of a function which can be demonstrated, usually, it is desirable that it is lOnm - about 5 micrometers, 
and it is more desirable that it is 40nm - about 1 micrometer. What demonstrates at least one of the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/9/2003 



Page 9 of 19 



functions as the protective layer which an interlayer is formed for the various purpose, for example, 
protects the transferred layer 140 physically or chemically, an insulating layer, a conductive layer, the 
shading layer of a laser beam, the barrier layer for migration prevention, and a reflecting layer is 
mentioned. 

[0106] In addition, interlayers, such as Si02 film, may not be formed depending on the case, but the 
direct transferred layer (thin film device layer) 140 may be formed on a detached core 120. 
[0107] The transferred layer 140 (thin film device layer) is a layer containing thin film devices, such as 
TFT as shown in the right-hand side of drawin g 2 . 

[0108] As a thin film device, besides TFT, for example, thin film diode, The optoelectric transducer (the 
photosensor, solar battery) and silicon resistance element which consist of PIN junction of silicon, Other 
thin-film-semiconductor devices, an electrode (example : a transparent electrode like ITO and a mesa 
film), Actuators, such as a switching element, memory, and a piezoelectric device, a micro mirror (piezo 
thin film ceramics), There are a micro MAG device which combined a magnetic-recording thin film 
head, a coil, an inductor, the charge of a thin film quantity magnetic-permiable material, and them, a 
filter, a reflective film, a dichroic mirror, etc. 

[0109] Such a thin film device is a relation with the formation method, and is formed through usually 
comparatively high process temperature. Therefore, as mentioned above in this case, as a substrate 100, 
what has high reliability that can bear the process temperature is needed. 

[0110] As shown in [a process 3], next drawing 3 , the thin film device layer 140 is joined to the imprint 
object 180 through a glue line 160 (adhesion). 

[01 1 1] As a suitable example of the adhesives which constitute a glue line 160, various hardened type 
adhesives, such as optical hardening type adhesives, such as reaction hardening type adhesives, heat- 
hardened type adhesives, and ultraviolet-rays hardening type adhesives, and aversion hardening type 
adhesives, are mentioned. As composition of adhesives, what thing is sufficient as an epoxy system, an 
acrylate system, a silicone system, etc., for example. Formation of such a glue line 160 is made for 
example, by the applying method. 

[01 12] After applying hardened type adhesives on the transferred layer (thin film device layer) 140 and 
joining the imprint object 180 on it when using the aforementioned hardened type adhesives for 
example, the aforementioned hardened type adhesives are stiffened by the hardening method according 
to the property of hardened type adhesives, and the transferred layer (thin film device layer) 140 and the 
imprint object 1 80 are pasted up, and it fixes. 

[0113] when adhesives are optical hardening types, light is irradiated from the substrate of light- 
transmission nature, and both the outsides of an imprint object or - from one outside of the substrate 
100 of light-transmission nature, or the imprint object 180 of light-transmission nature As adhesives, 
optical hardening type adhesives, such as an ultraviolet-rays hardening type which cannot affect a thin 
film device layer easily, are desirable. 

[01 14] In addition, unlike illustration, a glue line 160 may be formed in the imprint object 180 side, and 
the transferred layer (thin film device layer) 140 may be pasted up on it. In addition, when imprint object 
180 the very thing has an adhesion function, for example, you may omit formation of a glue line 160. 
[0115] although not limited especially as an imprint object 180 - a substrate (plate) - especially a 
transparent substrate is mentioned In addition, even if such a substrate is monotonous, it may be a curve 
board. Moreover, compared with the aforementioned substrate 100, properties, such as thermal 
resistance and corrosion resistance, may be inferior in the imprint object 180. In order that the reason 
may form the transferred layer (thin film device layer) 140 in a substrate 100 side in this invention and 
may imprint the transferred layer (thin film device layer) 140 on the imprint object 180 after that, the 
property required of the imprint object 180, especially thermal resistance are because it is not dependent 
on the temperature conditions in the case of formation of the transferred layer (thin film device layer) 
140 etc. 

[01 16] Therefore, when the maximum temperature in the case of formation of the transferred layer 140 
is set to Tmax, a glass transition point (Tg) or softening temperature can use the following [ Tmax ] as a 
component of the imprint object 0. For example, a glass transition point (Tg) or softening temperature 
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can constitute more preferably 800 degrees C or less of 500 degrees C or less of imprint objects 180 
from material 320 degrees C or less still more preferably. 

[0117] Moreover, although what has a certain amount of rigidity (intensity) as a mechanical property of 
the imprint object 180 is desirable, you may have flexibility and elasticity. 

[01 18] As a component of such an imprint object 180, various synthetic resin or various glass material 
are mentioned, and various synthetic resin and the usual cheap glass material (low melting point) are 

desirable especially. . 
[0119] As synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For example, 
polyethylene, a polo propylene, an ethylene-pre pyrene copolymer, Polyolefines, such as an ethylene 
vinylacetate copolymer (EVA), an annular polyolefine, A denaturation polyolefine, a polyvinyl chloride, 
a polyvinylidene chloride, polystyrene, A polyamide, a polyimide, a polyamidoimide, a polycarbonate, 
Polly (4-methyl BENTEN -1), An ionomer, an acrylic resin, a polymethylmethacrylate, an acryhc- 
styrene copolymer (AS resin), A Butadiene Styrene, a poliomyelitis copolymer (EVOH), a polyethylene 
terephthalate (PET), Polyester, such as polyp CHIREN terephthalate (PBT) and pulley cyclohexane 
terephthalate (PCT), A polyether, a polyether ketone (PEK), a polyether ether ketone (PEEK), Polyether 
imide, a polyacetal (POM), a polyphenylene oxide, A denaturation polyphenylene oxide, a polyarylate, 
an aromatic polyester (liquid crystal polymer), A polytetrafluoroethylene, a polyvinylidene fluoride, 
other fluorine system resins, A styrene system, a polyolefine system, a polyvinyl chloride system, a 
polyurethane system, Various thermoplastic elastomer, such as a fluororubber system and a chlorinated- 
polyethylene system, An EBOKISHI resin, phenol resin, a urea resin, melamine resin, a unsaturated 
polyester, The copolymer which is mainly concerned with these, a blend object, a polymer alloy, etc. are 
mentioned, and silicone resin, polyurethane, etc. can be used combining 1 of sorts of these, and two 
sorts or more (as a layered product for example, more than two-layer). 

[0120] As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, a soda lime glass, 
potash-lime glass, lead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for example. 
Among these, compared with silicic-acid glass, the melting point is low, and fabrication and processing 
are also comparatively easy the melting point, and, moreover, things other than silicic-acid glass have it, 
and are desirable. [ cheap ] _i 
[0121] When using what consisted of synthetic resin as an impnnt object 180, while being able to 
fabricate the large-scale imprint object 180 in one, even if it is complicated configurations, such as what 
has a curve side and irregularity, it can manufacture easily, and the various advantages that material cost 
and a manufacturing cost are also cheap can be enjoyed. Therefore, use of synthetic resin is 
advantageous when manufacturing a large-sized and cheap device (for example, liquid crystal display). 
[0122] In addition, the imprint object 180 may constitute a part of device like what constitutes the 
device which became independent in itself like a liquid crystal cell, a light filter and an electrode layer, a 
dielectric layer, an insulating layer, and a semiconductor device. 

[0123] Furthermore, the imprint objects 180 may be matter, such as a metal, ceramics, a stone, and wood 
paper, and may be on the front face of the structures, such as a wall, a pillar, a ceiling, and a 
windowpane, further on the arbitrary fields which constitute a certain article (superiors of the front-face 
top of the field top of a clock, and an air-conditioner, and a printed circuit board). 
[0124] As shown in [a process 4], next drawing 4 , light is irradiated from the rear-face side of a 
substrate 100. 

[0125] After this light penetrates a substrate 100, it is irradiated by the detached core 120. Thereby, the 
ablation in a layer and/or interfacial peeling arise in a detached core 120, and bonding strength decreases 

or disappears. , 
[0126] It is presumed that it is what is depended on phase changes, such as that ablation produces the 
principle which the ablation in a layer and/or interfacial peeling of a detached core 120 produce in the 
component of a detached core 120 and discharge of the gas contained in the detached core 120, melting 
further produced immediately after irradiation, and evapotranspiration. 

[0127] The charge of a bridging (component of a detached core 120) which absorbed irradiation light is 
excited photochemistry-wise or thermally, ablation means combination of the atom of the front face and 
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interior or a molecule being cut, and emitting here, and it mainly appears as a phenomenon in which all 
or a part of component of a detached core 120 produces phase changes, such as melting and 
evapotranspiration (evaporation). Moreover, by the aforementioned phase change, it may be in a minute 
firing state and bonding strength may decline. 

[0128] Conditions, such as composition of a detached core 120, and a kind of light irradiated as one of 
the factor of the, wavelength, intensity, the attainment depth, are mentioned by in addition to this being 
influenced by various factors they are [ whether a detached core 120 produces the ablation in a layer, 
interfacial peeling is produced, or ] the both. 

[0129] As a light to irradiate, if a detached core 120 is made to start the ablation in a layer, and/or 
interfacial peeling, what thing may be used, for example, an X-ray, ultraviolet rays, the light, infrared 
radiation (heat ray), a laser beam, a millimeter wave, microwave, an electron ray, radiation (alpha rays, 
beta rays, gamma ray), etc. will be mentioned. A laser beam is desirable at the point of being easy to 
produce ablation (ablation) of a detached core 120 also in it. 

[0130] As laser equipment made to generate this laser beam, although various gas laser, solid state laser 
(semiconductor laser), etc. are mentioned, an excimer laser, Nd-YAG laser, Ar laser, a C02 laser, a CO 
laser, helium-Ne laser, etc. are used suitably, and especially an excimer laser is desirable also in it. 
[0131] Since it outputs a high energy in a short wavelength region, extremely, an excimer laser can 
make a detached core 120 produce ablation for a short time, and it can exfoliate a detached core 120, 
without making the imprint object 180 and substrate 100 grade which therefore adjoin produce most 
temperature rises (i.e., without it producing degradation and an injury). 

[0132] Moreover, when it makes it faced that a detached core 120 produces ablation and there is a 
wavelength dependency of light, as for the wavelength of the laser beam irradiated, it is desirable that it 
is lOOnm - about 350nm. 

[0133] An example of permeability to the wavelength of light of a substrate 100 is shown in drawing 7 . 
It has the property that permeability increases steeply to the wavelength of 300nm so that it may be 
illustrated. In such a case, light (for example, Xe-Cl excimer laser light with a wavelength of 308nm) 
with a wavelength of 300nm or more is irradiated. 

[0134] Moreover, when making a detached core 120 start phase changes, such as a gas evolution, 
evaporation, and sublimation, and giving a separation property to it, as for the wavelength of the laser 
beam irradiated, it is desirable that it is about 350 to 1200nm. 

[0135] Moreover, as for especially the energy density in the case of an excimer laser, it is desirable the 
energy density of the laser beam irradiated and to consider as about two 10 - 5000 mJ/cm, and it is more 
desirable to consider as about two 100 - 500 mJ/cm. Moreover, as for irradiation time, it is desirable to 
be referred to as about 1 - 1000ns, and it is more desirable to be referred to as about 10 - 100ns. When 
sufficient ablation etc. does not arise, and an energy density is high, when an energy density is low or 
irradiation time is short, or irradiation time is long, there is a possibility of having a bad influence on the 
transferred layer 140 by the irradiation light which penetrated the detached core 120. 
[0136] In addition, as a cure in case the irradiation light which penetrated the detached core 120 reaches 
even the transferred layer 140 and does a bad influence, as shown in drawing 30 , there is the method of 
forming the metal membranes 124, such as a tantalum (Ta), on a detached core (laser absorption layer) 
120, for example. Thereby, it is completely reflected by the interface of a metal membrane 124, and the 
laser beam which penetrated the detached core 120 does not have a bad influence on the thin film device 
above it. 

[0137] When it does not have the metal membrane 124 of drawing 30 , especially the optical irradiation 
method of this example which is the suitable optical irradiation method and does not have a bad 
influence on a thin film device is explained with reference to drawing after drawing 31 . 
[0138] Drawing 3 1 and drawin g 32 make the line beam 10 scan along the sequential-scanning direction 
A, and show the method of a detached core 120 which carries out optical irradiation mostly to the whole 
surface. In each drawing, when the number of times which carried out the beam scan of the line beam 10 
is expressed with N, as the irradiation field 20 of the Nth line beam 10 (N) and the irradiation field 20 
(N+l) of the N+lst line beams 10 do not lap, the beam scan of each time is carried out. For this reason, 
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between the adjacent irradiation field 20 (N) and 20 (N+l), the low irradiation field narrower enough 
than the irradiation field or the non-irradiating field 30 of each time is formed. 

[0139] Here, if it continues carrying out outgoing radiation of the beam also at the time of the movement 
when moving the line beam 10 in the direction of illustration A relatively to a substrate 100, the field of 
a sign 30 will turn into a low irradiation field. On the other hand, if it is made not to carry out outgoing 
radiation of the line beam 10 at the time of movement, the field of a sign 30 will turn into a non- 
irradiating field. 

[0140] When the beam irradiation fields of each time are overlapped unlike the method of drawing 31 
and drawin g 32 , too much light more than the light made sufficient for producing ablation in the inside 
of the layer of a detached core 120 and/or an interface will be irradiated. If incidence is carried out to the 
transferred layer 140 which a part of too much of this light leaks, and contains a thin film device through 
a detached core 120, it will become the cause of deteriorating, the property, for example, electrical 
property, of the thin film device. 

[0141] By the method of drawing 3 1 and drawing 32 , since such too much light is not irradiated by the 
detached core 120, after a thin film device is imprinted by the imprint object, the property of original of 
the thin film device is maintainable. In addition, although ablation does not arise in the detached core 
120 corresponding to a low irradiation field or the non-irradiating field 30, the adhesion of a detached 
core 120 and a substrate 100 can fully be reduced by ablation in the beam irradiation field of the both 
sides. 

[0142] Next, the example of the beam scan in consideration of the optical intensity distribution of the 
line beam 10 is explained with reference to drawing 33 - drawin g 35 . 

[0143] Unlike drawin g 3 1 , as the irradiation field 20 of the Nth line beam 10 (N) and the irradiation 
field 20 (N+l) of the N+lst line beams 10 lap, as for drawing 33 , the beam scan of each time is carried 
out. For this reason, the irradiation field 40 is twice formed in the adjacent irradiation field 20 (N) and 
20 (N+l). 

[0144] The reason for originating in too much optical irradiation mentioned above though a such 2 times 
irradiation field 40 was formed, and optical leakage not arising in a detached core 120, and being able to 
maintain the property of original of a thin film device by this is as follows. 

[0145] Drawing 34 and drawing 35 show the optical intensity distribution depending on the position of 
two line beams 10 and 10 which adjoin each other with a beam scan. 

[0146] According to the optical intensity-distribution property shown in drawin g 34 , each line beam 10 
has flat peak 10a from which optical intensity serves as the maximum in the field of predetermined 
width of face including the beam center. And as each flat peak 10a does not overlap, the beam scan of 
the two line beams 10 and 10 which adjoin each other with a beam scan is carried out. 
[0147] On the other hand, according to the optical intensity-distribution property shown in drawing 35 , 
optical intensity is falling as each line beam 10 serves as the maximum and optical intensity separates it 
from a beam center focusing on a beam. 

[0148] And as the beam irradiation effective fields which become 90% or more of the maximum light 
intensity of each line beam 10 do not lap, the beam scan of the two line beams 10 and 10 which adjoin 
each other with a beam scan is carried out. 

[0149] Consequently, the total beam exposure (sum of the optical on-the-strength x time in each 
position) of the 2 times irradiation field 40 becomes less than the case where the beam irradiation 
effective field which becomes a flat peak field or 90% or more of the maximum light intensity is 
continuously set twice as the same field. It does not become too much beam irradiation which the 
detached core of the field may exfoliate for the first time in the two beam irradiation in the irradiation 
field 40 twice, and was mentioned above in this case by this. Or it was able to decrease to the grade 
which light by which will originate in the 2nd beam irradiation even if a detached core exfoliates in the 
1st beam irradiation, and incidence is carried out to a thin film device can be lessened, and prevents 
degradation of the electrical property of a thin film device, or a real use top problem does not produce. 
[0150] In order to suppress the optical leakage by the irradiation field 40 twice, to the maximum light 
intensity (optical intensity based on beams) of optical irradiation of each time, less than 90% is desirable 
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still more desirable, and maximum of the optical intensity of each time twice irradiated by the irradiation 
field 40 can be more preferably made into 50% or less 80% or less. Especially, the absolute value of 
beam intensity is large, and the intensity of the half-value width (50%) of the optical intensity of a beam 
is also available, even if it will abolish the lap exceeding the half-value width (50%) of the optical 
intensity of a beam, if ablation is possible. 

[0151] In addition, the above thing is the same also about beams of other configurations, such as not 
only the line beam 10 but the spot beam 10. In the case of the spot beam, you should take into 
consideration the relation with other beam irradiation fields which adjoin by the upper and lower sides 
and right and left. 

[0152] In addition, as long as it irradiates so that the intensity may become almost uniform [ the 
irradiation light represented by the laser beam ], the direction of radiation of irradiation light may be a 
direction which carried out the predetermined angle inclination not only to a perpendicular direction but 
to the detached core 120 to the detached core 120. 

[0153] Next, the force is applied to a substrate 100 and this substrate 100 is made to secede from a 
detached core 120, as shown in drawing 5 . Although not illustrated in drawin g 5 , a detached core may 
adhere on a substrate 100 after this secession. 

[0154] Next, as shown in drawing 6 , the extant detached core 120 is removed by the method which 

combined methods, such as washing, etching, ashing, and polish, or these. It means that the transferred 

layer (thin film device layer) 140 had been imprinted by the imprint object 180 by this. 

[0155] In addition, when a part of detached core has adhered also to the substrate 100 from which it 

seceded, it removes similarly. In addition, when the substrate 100 consists of an expensive material like 

quartz glass, and a rare material, reuse (recycling) is preferably presented with a substrate 100. That is, 

this invention can be applied to the substrate 100 to reuse, and usefulness is high. 

[0156] The imprint to the imprint object 180 of the transferred layer (thin film device layer) 140 is 

completed through each above process. Then, conductive layers, such as removal of Si02 film which 

adjoins the transferred layer (thin film device layer) 140, and wiring of a up to [ the transferred layer 

140 ], formation of a desired protective coat, etc. can also be performed. 

[0157] In this invention, transferred layer (thin film device layer) 140 the very thing which is an 
exfoliated object is not exfoliated directly. Since it exfoliates in the detached core joined to the 
transferred layer (thin film device layer) 140, Irrespective of the property of an exfoliated object 
(transferred layer 140), conditions, etc., it can exfoliate easily and uniformly certain moreover (imprint), 
there is also no damage to the exfoliated object (transferred layer 140) in accordance with ablation 
operation, and the high reliability of the transferred layer 140 can be maintained. 
[0158] (Gestalt of the 2nd operation) TFT of CMOS structure is formed on a substrate and the example 
of the concrete manufacture process in the case of imprinting this on an imprint object is explained using 
drawing 8 - drawing 18 . 

[0159] (Process 1) As shown in drawing 8 , on the translucency substrate (for example, quartz substrate) 
100, laminating formation of a detached core (for example, amorphous silicon layer formed by the 
LPCVD method) 120, an interlayer (for example, Si02 film) 142, and the amorphous silicon layer (for 
example, formed by the LPCVD method) 143 is carried out one by one, then a laser beam is irradiated 
from the upper part all over the amorphous silicon layer 143, and annealing is given. Thereby, the 
amorphous silicon layer 143 is recrystallized and turns into a poly silicon contest layer. In addition, when 
carrying out laser annealing in this case with a beam scan, it is desirable in the same part that optical 
irradiation is carried out 2 times or more so that the beam centers of the beam of each time may lap 
unlike the beam scan to the above-mentioned detached core 120 (it removes in the case of a Gaussian 
beam). In this case, it is because there are no evils, such as optical leakage, and the amorphous silicon 
layer 143 can fully be recrystallized by carrying out multiplex irradiation. 

[0160] (Process 2) Then, as shown in drawing 9 , patterning of the poly silicon contest layer obtained by 
laser annealing is carried out, and Islands 144a and 144b are formed. 

[0161] (Process 3) As shown in drawing 10 , the wrap gate insulator layers 148a and 148b are formed 
for Islands 144a and 144b by CVD. 
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[0162] (Process 4) As shown in dr awing 1 1 , the gate electrodes 150a and 150b which consist of contest 
polysilicon or metal are formed. 

[0163] (Process 5) As shown in drawing 12 , the mask layer 170 which consists of a polyimide etc. is 
formed, using gate electrode 150b and the mask layer 170 as a mask, it is a self aryne, for example, the 
ion implantation of boron (B) is performed. Of this, the p+ layers 172a and 172b are formed. 
[0164] (Process 6) As shown in drawing 13 , the mask layer 174 which consists of a polyimide etc. is 
formed, using gate electrode 150a and the mask layer 174 as a mask, it is a self aryne, for example, the 
ion implantation of Lynn (P) is performed. Of this, the n+ layers 146a and 146b are formed. 
[0165] (Process 7) As shown in dr awing 14 , the layer insulation film 154 is formed and Electrodes 
152a-152d are alternatively formed after contact hole formation. 

[0166] Thus, TFT of the formed CMOS structure corresponds to the transferred layer (thin film device 
layer) 140 in drawing 2 - drawin g 6 . In addition, you may form a protective coat on the layer insulation 
film 154. 

[0167] (Process 8) As shown in d rawing 15 , the epoxy resin layer 160 as a glue line is formed on TFT 
of CMOS composition, next TFT is stuck on the imprint object (for example, soda-glass substrate) 180 
through the epoxy resin layer 160. Then, heat is applied, an epoxy resin is stiffened and the imprint 
object 180 and TFT are pasted up (junction). 

[0168] In addition, the photopolymer resin which is ultraviolet-rays hardening type adhesives is 
sufficient as a glue line 160. In this case, ultraviolet rays are irradiated from the imprint object [ not heat 
but ] 180 side, and polymer is stiffened. 

[0169] (Process 9) As shown in drawing 16 , Xe-Cl excimer laser light is irradiated from the rear face of 
the translucency substrate 100, for example. The beam scan which also shows this optical irradiation to 
drawing 3 1 or drawing 33 carries out. This produces and cheats out of ablation in the inside of the layer 
of a detached core 120, and/or an interface. 

[0170] (Process 10) A substrate 100 is torn off as shown in drawing 17 . 

[0171] (Process 1 1) Finally etching removes a detached core 120. It means that TFT of CMOS 

composition had been imprinted by the imprint object 180 by this as shown in drawing 18 . 

[0172] (Gestalt of the 3rd operation) if the technology explained with the gestalt of the 1st operation of a 

**** and the gestalt of the 2nd operation is used, the microcomputer constituted using the thin film 

device as shown in drawing 19 (a), for example can be formed on the substrate which is a request 

[0173] In drawing 19 (a), the solar battery 340 possessing the PIN junction of an amorphous silicon for 

supplying the supply voltage of these circuits to CPU300, RAM320, and the I/O circuit 360 row from 

which the thin film device was used and which the circuit consisted of is carried on the flexible substrate 

1 82 which consists of plastics etc. 

[0174] Since the microcomputer of drawing 19 (a) is formed on the flexible substrate, as shown in 
drawing 19 (b), since it is lightweight, it has strongly the feature that it is strong also to fall in bending. 
[0175] (Gestalt of the 4th operation) the gestalt of this operation explains the example which is a 
manufacture process in the case of creating the active-matrix type liquid crystal display using the active- 
matrix substrate as shown in drawing 20 and drawing 21 using the imprint technology of an above- 
mentioned thin film device 

[0176] (Composition of a liquid crystal display) As shown in drawing 20 , an active-matrix type liquid 
crystal display possesses the lighting light sources 400, such as a back light, a polarizing plate 420, the 
active-matrix substrate 440, liquid crystal 460, the opposite substrate 480, and a polarizing plate 500. 
[0177] In addition, if it constitutes as a reflected type liquid crystal panel which replaced with the 
lighting light source 400 and adopted the reflecting plate when using a flexible substrate like plastic film 
for the active-matrix substrate 440 and the opposite substrate 480 of this invention, there is flexibility 
and a lightweight active matrix liquid crystal panel strong against a shock and can be realized. In 
addition, when a pixel electrode is formed with a metal, a reflecting plate and a polarizing plate 420 
become unnecessary. 

[0178] The active-matrix substrate 440 used with the gestalt of this operation arranges TFT in the pixel 
section 442, and is a driver built-in active-matrix substrate in which the driver circuit (a scanning-line 
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driver and data-line driver) 444 was carried further. 

[0179] The cross section of the important section of this active matrix liquid crystal display is shown in 
drawing 21 , and the circuitry of the important section of a liquid crystal display is shown in drawing 
22. 

[0180] As shown in drawing 22 , the gate is connected to the gate line Gl, one side of a source drain is 
connected to the data line Dl, and the pixel section 442 contains TFT (Ml) by which another side of a 
source drain was connected to liquid crystal 460, and liquid crystal 460. 

[0181] Moreover, the driver section 444 is constituted including TFT (M2) formed of the same process 
as TFT (Ml) of the pixel section. 

[0182] As shown in the left-hand side of drawing 21 , TFT (Ml) in the pixel section 442 is constituted 
including the source drain layers 1 100a and 1 100b, channel HOOe, gate insulator layer 1200a, gate 
electrode 1300a, an insulator layer 1500, and the source drain electrodes 1400a and 1400b. 
[0183] In addition, a reference number 1700 is a pixel electrode and a reference number 1702 shows the 
field (voltage impression field to liquid crystal) where the pixel electrode 1700 impresses voltage to 
liquid crystal 460. The orientation film is omitted among drawing. The pixel electrode 1700 is 
constituted by metals (in the case of a reflected type liquid crystal panel), such as ITO (in the case of a 
light-transmission type liquid crystal panel), or aluminum. Moreover, in drawmg_21 , in the voltage 
impression field 1702 to liquid crystal, although the ground insulator layer 1000 under the pixel 
electrode 1700 (interlayer) is removed completely, it is not necessarily limited to this, and since the 
ground insulator layer (interlayer) 1000 is thin, when not becoming the hindrance of the voltage 
impression to liquid crystal, you may leave. 

[0184] Moreover, as shown in the right-hand side of drawing 21 , TFT (M2) which constitutes the driver 
section 444 is constituted including the source, the drain layers 1 100c and 1 lOOd, channel 1 lOOf, gate 
insulator layer 1200b, gate electrode 1300b, an insulator layer 1500, and the source drain electrodes 
1400c and 1400d. 

[0185] In addition, in drawing 21 , a reference number 480 is for example, an opposite substrate (for 
example, soda-glass substrate), and a reference number 482 is a common electrode. Moreover, a 
reference number 1000 is Si02 film, a reference number 1600 is a layer insulation film (for example, 
Si02 film), and a reference number 1800 is a glue line. Moreover, a reference number 1900 is a 
substrate (imprint object) which consists for example, of a soda-glass substrate. 
[0186] (Manufacture process of a liquid crystal display) The manufacture process of the liquid crystal 
display of drawing 21 is hereafter explained with reference to drawing 23 - drawing 27 . 
[0187] First, it forms through the same manufacture process as drawing 8 - drawing 18 on the substrate 
(for example, quartz substrate) 3000 which it is reliable in TFT (Ml, M2) like drawing 23 , and 
penetrates a laser beam, and a protective coat 1600 is constituted. In addition, in drawing 23 , a reference 
number 3100 is a detached core (laser absorption layer). Moreover, in drawing 23 , both TFT (Ml, M2) 
is taken as n type MOSFET. However, it is good also as not the thing limited to this but p type 
MOSFET, and CMOS structure. 

[0188] Next, as shown in drawin g 24 , a protective coat 1600 and the ground insulator layer 1000 are 
**********ed alternatively, and openings 4000 and 4200 are formed alternatively. These two openings 
are simultaneously formed using a common etching process. In addition, in drawing 24 , when it is not 
necessarily limited to this, and not becoming the hindrance of the voltage impression to liquid crystal in 
opening 4200 since the ground insulator layer (interlayer) 1000 is thin although the ground insulator 
layer (interlayer) 1000 is removed completely, you may leave. 

[0189] Next, as shown in drawin g 25 , the pixel electrode 1700 which consists of metals, such as an ITO 
film or aluminum, is formed. In using an ITO film, it becomes a penetrated type liquid crystal panel, and 
in using metals, such as aluminum, it becomes a reflected type liquid crystal panel. Next, as shown in 
drawin g 26 , a substrate 1900 is joined through a glue line 1800 (adhesion). 

[0190] Next, as shown in drawing 26 , excimer laser light is irradiated from the rear face of a substrate 
3000. This optical irradiation is also carried out according to drawing 3 1 or the beam scanning method 
of drawin g 33 . Then, a substrate 3000 is torn off. 
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[0191] Next, a detached core (laser absorption layer) 3100 is removed. Thereby, the active-matrix 
substrate 440 as shown in drawin g 27 is completed. It has exposed and the electric connection with 
liquid crystal is possible for the base (field of a reference number 1702) of the pixel electrode 1700. 
Then, an orientation film is formed in the front face of the insulator layer (interlayers, such as Si02) 
1000 of the active-matrix substrate 440, and pixel electrode 1702 front face, and orientation processing 
is performed. The orientation film is omitted in drawing 27 . 

[0192] And the pixel electrode 1709 and the common electrode which counters are further formed in the 
front face, the opposite substrate 480 and the acouchi boomer TORIKU substrate 440 of drawing 21 by 
which orientation processing of the front face was carried out are closed with a sealing agent (sealant), 
liquid crystal is enclosed among both substrates, and a liquid crystal display as shown in drawing 21 is 
completed. 

[0193] (Gestalt of the 5 th operation) The gestalt of operation of the 5 th of this invention is shown in 
drawing 28 . 

[0194] With the gestalt of this operation, multiple-times execution of the imprint method of an above- 
mentioned thin film device is carried out, on a larger substrate (imprint object) than the substrate of an 
imprinting agency, two or more patterns containing a thin film device are imprinted, and, finally a large- 
scale active-matrix substrate is formed. 

[0195] That is, on the big substrate 7000, the imprint of multiple times is performed and the pixel 
sections 7100a-7100P are formed. TFT and wiring are formed in the pixel section as surrounded and 
shown to the drawing 28 bottom by the alternate long and short dash line. In drawing J28 , a reference 
number 7200 is a signal line, a reference number 7210 is the scanning line and a reference number 7230 
is [ a reference number 7220 is a gate electrode and ] a pixel electrode. 

[0196] The large-scale active-matrix substrate in which the reliable thin film device was carried can be 
created by repeating and using a reliable substrate or carrying out multiple-times execution of the 
imprint of a thin film pattern using two or more 1st substrates. 

[0197] (Gestalt of the 6th operation) The gestalt of operation of the 6th of this invention is shown in 
drawing 29 . 

[0198] The feature of the gestalt of this operation is imprinting two or more patterns containing the thin 
film device (thin film device from which it is got blocked and a minimum line width's differs) from 
which multiple-times execution of the imprint method of an above-mentioned thin film device is carried 
out, and a design rule's (that is, design rule's when carrying out a pattern design's) differs on a bigger 
substrate than the substrate top of an imprinting agency. 

[0199] In drawing 29 , the driver circuit (8000-8032) created in the more detailed manufacture process 
rather than the pixel section (7100a-7100p) is created around the substrate 6000 by the imprint of 
multiple times in the active-matrix substrate of driver loading. 

[0200] Since the shift register which constitutes a driver circuit carries out operation of logic level to the 
bottom of a low battery, from Pixel TFT, pressure-proofing may be low, and as it is therefore set to TFT 
more detailed than Pixel TFT, high integration can be attained. 

[0201] According to the gestalt of this operation, two or more circuits where design rule level differs 
(that is, manufacture processes differ) are realizable on one substrate. In addition, since high pressure- 
proofing is required for a sampling means (TFT M2 of drawing 2 2 ) to sample a data signal by control 
of a shift register, like Pixel TFT, you may form it with the same process as Pixel TFT / same design 
rule. 
[0202] 

[Example] Next, the concrete example of this invention is explained. 

[0203] (Example 1) The quartz substrate (softening temperature : 1630 degrees C, a strain point : 1070 
degrees C, permeability of an excimer laser : almost 100%) with a 50mm[ 50mm by ] x thickness of 
1.1mm was prepared, and the amorphous silicon (a-Si) film was formed in one side of this quartz 
substrate by low voltage CVD (Si2 H6 gas, 425 degrees C) as a detached core (laser beam absorption 
layer). The thickness of a detached core was lOOnm. 

[0204] Next, it is Si02 as an interlayer on a detached core. The film was formed by efficient consumer 
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response-CVD (SiH4+02 gas, 100 degrees C). An interlayer's thickness was 200nm. 
[0205] Next, the amorphous silicon film of 50nm of thickness was formed by low voltage CVD (Si2 H6 
gas, 425 degrees C) as a transferred layer on the interlayer, a laser beam (wavelength of 308nm) is 
irradiated, this amorphous silicon film was crystallized, and it considered as the polysilicon contest film. 
Then, to this polysilicon contest film, predetermined patterning was performed and the field used as the 
source drain channel of TFT was formed, then, the elevated temperature more than 1000 degreeC - a 
polysilicon contest film front face oxidizing thermally - gate insulator layer Si02 after forming, form 
a gate electrode (structure where laminating formation of the refractory metals, such as Mo, was carried 
out at contest polysilicon), on a gate insulator layer, and it carries out an ion implantation, using a gate 
electrode as a mask - self - being conformable (selfer line) - the source drain field was formed and 
TFT was formed Then, the electrode connected to a source drain field and wiring, and the wiring which 
leads to a gate electrode are formed if needed. Although aluminum is used for these electrodes and 
wiring, it is not limited to this. Moreover, when worrying about melting of aluminum by the laser 
radiation of a back process, you may use the metal (what is not fused by the laser radiation of a back 
process) of a high-melting point rather than aluminum. 

[0206] Next, ultraviolet-rays hardening type adhesives were applied on the aforementioned TFT 
(thickness : 100 micrometers), further, after joining a transparent large-sized glass substrate (a soda 
glass, softening temperature:740 degree C, strain-point:511 degree C) with a 300mm[ 200mm by ] x 
thickness of 1.1mm to the paint film as an imprint object, ultraviolet rays were irradiated from the glass- 
substrate side, adhesives were stiffened, and adhesion fixation of these was carried out. 
[0207] Next, the Xe-Cl excimer laser (wavelength : 308nm) was irradiated from the quartz substrate 
side, and the detached core was made to produce ablation (ablation in a layer, and interfacial peeling) by 
carrying out the beam scan shown after drawing 31 . The energy density of the irradiated Xe-Cl excimer 
laser was 250 mJ/cm2, and irradiation time was 20ns. In addition, it irradiates, carrying out a beam scan 
so that irradiation of an excimer laser has spot beam irradiation and line beam irradiation, and spot 
irradiation may be carried out to a predetermined unit field (for example, 8mmx8mm), and the 
irradiation field of each time may not lap this spot irradiation as shown in drawing 3 1 , when it is spot 
beam irradiation (twisting like [ if it is a pile in front and rear, right and left ]). Moreover, in line beam 
irradiation, it irradiates, carrying out the beam scan of the predetermined unit field (for example, 
378mmx0.1mm and 378mmx0.3mm (field where, as for these, 90% or more of energy is acquired)) 
similarly, so that the irradiation field of each time may not lap as shown in drawing 3 1 . It may replace 
with this, and as shown in drawing 33 , you may carry out a beam scan so that the beam intensity of the 
field by which heavy irradiation is carried out may fall. 

[0208] Then, the quartz substrate and the glass substrate (imprint object) were torn off in the detached 
core, and the TFT and the interlayer who were formed on the quartz substrate were imprinted to the 
glass-substrate side. 

[0209] Then, etching, washing, or those combination removed the detached core adhering to the front 
face of the interlayer by the side of a glass substrate. Moreover, processing with the same said of a 
quartz substrate was performed, and the reuse was presented. 

[0210] In addition, if the glass substrate used as an imprint object is a bigger substrate than a quartz 
substrate, the imprint to a glass substrate from a quartz substrate like this example can be repeatedly 
carried out to a superficially different field, and much TFT can be formed on a glass substrate from the 
number of the TFT which can be formed in a quartz substrate. Furthermore, on a glass substrate, a 
laminating can be carried out repeatedly and more TFT can be formed similarly. 
[021 1] (Example 2) a detached core - H (hydrogen) - 20at(s)% - TFT was imprinted like the example 
1 except having considered as the amorphous silicon film to contain 

[0212] In addition, adjustment of the amount of H in an amorphous silicon film was performed by 
setting up suitably the conditions at the time of membrane formation by low voltage CVD. 
[0213] (Example 3) TFT was imprinted like the example 1 except having made the detached core into 
the ceramic thin film (composition-bTi03, thickness:200nm) formed with the sol-gel method with the 
spin coat. 
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[0214] (Example 4) TFT was imprinted like the example 1 except having made the detached core into 
the ceramic thin film (composition : BaTi03, thickness : 400nm) formed by sputtering. 
[0215] (Example 5) TFT was imprinted like the example 1 except having made the detached core into 
the ceramic thin film (composition :P b (Zr, Ti)03 (PZT) and thickness: 5 Onm) formed by the laser- 
ablation method. 

[0216] (Example 6) TFT was imprinted like the example 1 except having used the detached core as the 
polyimide film (thickness : 200nm) formed with the spin coat. 

[0217] (Example 7) TFT was imprinted like the example 1 except having used the detached core as the 
polyphenylene sulfide film (thickness : 200nm) formed with the spin coat. 

[0218] (Example 8) TFT was imprinted like the example 1 except having used the detached core as 
aluminum layer (thickness : 300nm) formed by sputtering. 

[0219] (Example 9) As an irradiation light, TFT was imprinted like the example 2 except having used 
the Kr-F excimer laser (wavelength : 248nm). In addition, the energy density of the irradiated laser was 
250 mJ/cm2, and irradiation time was 20ns. 

[0220] (Example 10) As an irradiation light, TFT was imprinted like the example 2 except having used 
Nd-YAIG laser (wavelength : 1068nm). In addition, the energy density of the irradiated laser was 400 
mJ/cm2, and irradiation time was 20ns. 

[0221] (Example 11) TFT was imprinted like the example 1 except having considered as the TFT of the 
polysilicon contest film (80nm of thickness) by elevated-temperature process 1000 degree C as a 
transferred layer. 

[0222] (Example 12) As an imprint object, TFT was imprinted like the example 1 except having used 

the transparent substrate made from a polycarbonate (glass transition point : 130 degrees C). 

[0223] (Example 13) As an imprint object, TFT was imprinted like the example 2 except having used 

the transparent substrate made of an AS resin (glass transition point : 70-90 degrees C). 

[0224] (Example 14) As an imprint object, TFT was imprinted like the example 3 except having used 

the transparent substrate made from a polymethylmethacrylate (glass transition point : 70-90 degrees C). 

[0225] (Example 15) As an imprint object, TFT was imprinted like the example 5 except having used 
the transparent substrate made from a polyethylene terephthalate (glass transition point : 67 degrees C). 
[0226] (Example 16) As an imprint object, TFT was imprinted like the example 6 except having used 
the transparent substrate made from a high density polyethylene (glass transition point : 77-90 degrees 
C). 

(Example 17) As an imprint object, TFT was imprinted like the example 9 except having used the 

transparent substrate made from a polyamide (glass transition point : 145 degrees C). 

[0227] (Example 18) As an imprint object, TFT was imprinted like the example 10 except having used 

the transparent substrate made of an epoxy resin (glass transition point : 120 degrees C). 

[0228] (Example 19) As an imprint object, TFT was imprinted like the example 1 1 except having used 

the transparent substrate made from a polymethylmethacrylate (glass transition point : 70-90 degrees C). 

[0229] About examples 1-19, when the state of the imprinted TFT was guessed the ** view under the 
naked eye and the microscope, respectively, all had neither a defect nor nonuniformity and the imprint 
was made uniformly. 

[0230] Like, if the imprint technology of this invention is used, the thing which were described above 
and for which a thin film device (transferred layer) is imprinted to various imprint objects will become 
possible, or [ for example, / that a thin film cannot be formed directly ] - or it can be formed by imprint 
also to what consisted of material unsuitable for forming, material with easy fabrication, a cheap 
material, etc., the large-sized body which is hard to move 

[0231] That in which properties, such as thermal resistance and corrosion resistance, are inferior 
compared with various synthetic resin or substrate material like the low glass material of the melting 
point can be used especially for an imprint object, therefore — for example, it can face manufacturing the 
liquid crystal display in which TFT (especially the polysilicon contest TFT) was formed on the 
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transparent substrate, and a large-sized and cheap liquid crystal display can be easily manufactured now 
as an imprint object as a substrate using the quartz-glass substrate which is excellent in thermal 
resistance by using a transparent substrate of the material which it is cheap and processing tends to carry 
out like the low glass material of various synthetic resin or the melting point Such an advantage is the 
same also about manufacture of not only a liquid crystal display but other devices. 
[0232] Moreover, although the above advantages are enjoyed, since a transferred layer like a functional 
thin film can be formed to a heat-resistant high substrate like a reliable substrate, especially a quartz- 
glass substrate and patterning can be carried out further, a reliable functional thin film can be formed on 
an imprint object irrespective of the material property of an imprint object. 

[0233] Moreover, although such a reliable substrate is expensive, it is also possible to reuse it and, 

therefore, a manufacturing cost is also reduced. 

[0234] 



[Translation done.] 
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